Granulocyte-macrophage colony-stimulating factor enhances cationic antimicrobial protein synthesis by human neutrophils.
We analyzed the effect of recombinant human granulocyte macrophage CSF (GM-CSF) on protein synthesis in peripheral blood polymorphonuclear leukocytes. GM-CSF enhanced PMN 35S-methionine incorporation 1.5-fold over a 2-h incubation period. The effect of GM-CSF on the synthesis of specific proteins was investigated by separating the radiolabeled proteins on SDS-PAGE followed by autoradiography. Stimulation of protein synthesis by GM-CSF was rapid (2 h), dose dependent, and affected at least 10 separate polypeptides. Using ion exchange chromatography some of the GM-CSF-enhanced proteins were identified to have a cationic nature, including the 37- and the 57-kDA proteins whose synthesis was increased by GM-CSF 2.4-fold and 1.6-fold, respectively. The cationic protein fractions from GM-CSF-primed and control cells were eluted from an ion exchange column and tested for their antimicrobial activity. An overall twofold increase in the amount of cationic proteins was recovered from GM-CSF-treated cells as compared to control cells, and these proteins showed a proportional enhanced killing of S. typhimurium. These results suggest that enhanced cationic protein synthesis is an important mechanism whereby GM-CSF can increase neutrophil microbicidal activity via nonoxidative pathways.